Targeting amyloid-degrading enzymes as therapeutic strategies in neurodegeneration.
The levels of amyloid beta-peptides (Abeta) in the brain represent a dynamic equilibrium state as a result of their biosynthesis from the amyloid precursor protein (APP) by beta- and gamma-secretases, their degradation by a team of amyloid-degrading enzymes, their subsequent oligomerization, and deposition into senile plaques. While most therapeutic attention has focused on developing inhibitors of secretases to prevent Abeta formation, enhancing the rate of Abeta degradation represents an alternative and viable strategy. Current evidence both in vivo and in vitro suggests that there are three major players in amyloid turnover: neprilysin, endothelin converting enzyme(s), and insulin-degrading enzyme, all of which are zinc metallopeptidases. Other proteases have also been implicated in amyloid metabolism, including angiotensin-converting enzyme, and plasmin but for these the evidence is less compelling. Neprilysin and endothelin converting enzyme(s) are homologous membrane proteins of the M13 peptidase family, which normally play roles in the biosynthesis and/or metabolism of regulatory peptides. Insulin-degrading enzyme is structurally and mechanistically distinct. The regional, cellular, and subcellular localizations of these enzymes differ, providing an efficient and diverse mechanism for protecting the brain against the normal accumulation of toxic Abeta peptides. Reduction in expression levels of some of these proteases following insults (e.g., hypoxia and ischemia) or aging might predispose to the development of Alzheimer's disease. Conversely, enhancement of their levels by gene delivery or pharmacological means could be neuroprotective. Even a relatively small enhancement of Abeta metabolism could slow the inexorable progression of the disease. The relative merits of targeting these enzymes for the treatment of Alzheimer's disease will be reviewed and possible side-effects of enhancing their activity evaluated.